010503C1 
EL977102703US 



METHOD AND SYSTEM FOR A HANDOFF IN A 
BROADCAST COMMUNICATION SYSTEM 

Claim of Priority under 35 U.S.C. §120 
[0001] The present Application for Patent is a Continuation and claims priority to 

Patent Application No. 09/933,607 entitled "METHOD AND SYSTEM FOR A 
HANDOFF IN A BROADCAST COMMUNICATION SYSTEM" filed August 20, 
2001, now allowed, and assigned to the assignee hereof and hereby expressly 
incorporated by reference herein. 

BACKGROUND 

Field 

[0002] The present invention relates to broadcast communications,. otherwise known as 

point-to-multipoint, in a wireline or a wireless communication system. More 
particularly, the present invention relates to a system and method for a handoff in such a 
broadcast communication system. 

Background 

[0003] Communication systems have been developed to allow transmission of 

information signals from an origination station to a physically distinct destination 
station. In transmitting information signal from the origination station over a 
communication channel, the information signal is first converted into a form suitable for 
efficient transmission over the communication channel. Conversion, or modulation, of 
the information signal involves varying a parameter of a carrier wave in accordance 
with the information signal in such a way that the spectrum of the resulting modulated 
carrier is confined within the communication channel bandwidth. At the destination 
station the original information signal is replicated from the modulated carrier wave 
received over the communication channel. Such a replication is generally achieved by 
using an inverse of the modulation process employed by the origination station. 

[0004] Modulation also facilitates multiple-access, i.e., simultaneous transmission 

and/or reception, of several signals over a common communication channel. Multiple- 
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access communication systems often include a plurality of subscriber units requiring 
intermittent service of relatively short duration rather than continuous access to the 
common communication channel. Several multiple-access techniques are known in the 
art, such as time division multiple-access (TDMA), frequency division multiple-access 
(FDMA), and amplitude modulation multiple-access (AM). Another type of a multiple- 
access technique is a code division multiple-access (CDMA) spread spectrum system 
that conforms to the "TIA/EIA/IS-95 Mobile Station-Base Station Compatibility 
Standard for Dual-Mode Wide-Band Spread Spectrum Cellular System," hereinafter 
referred to as the IS-95 standard. The use of CDMA techniques in a multiple-access 
communication system is disclosed in U.S. Patent No. 4,901,307, entitled "SPREAD 
SPECTRUM MULTIPLE-ACCESS COMMUNICATION SYSTEM USING 
SATELLITE OR TERRESTRIAL REPEATERS," and U.S. Patent No. 5,103,459, 
entitled "SYSTEM AND METHOD FOR GENERATING WAVEFORMS IN A 
CDMA CELLULAR TELEPHONE SYSTEM," both assigned to the assignee of the 
present invention. 

[0005] A multiple-access communication system may be a wireless or wire-line and 

may carry voice and/or data. An example of a communication system carrying both 
voice and data is a system in accordance with the IS-95 standard, which specifies 
transmitting voice and data over the communication channel. A method for transmitting 
data in code channel frames of fixed size is described in detail in U.S. Patent No. 
5,504,773, entitled "METHOD AND APPARATUS FOR THE FORMATTING OF 
DATA FOR TRANSMISSION," assigned to the assignee of the present invention. In 
accordance with the IS-95 standard, the data or voice is partitioned into code channel 
frames that are 20 milliseconds wide with data rates as high as 14.4 Kbps. Additional 
examples of a communication systems carrying both voice and data comprise 
communication systems conforming to the "3rd Generation Partnership Project" 
(3 GPP), embodied in a set of documents including Document Nos. 3G TS 25.211, 3G 
TS 25.212, 3G TS 25.213, and 3G TS 25.214 (the W-CDMA standard), or "TR-45.5 
Physical Layer Standard for cdma2000 Spread Spectrum Systems" (the IS-2000 
standard). 

[0006] An example of a data only communication system is a high data rate (HDR) 

communication system that conforms to the TIA/EIA/IS-856 industry standard, 
hereinafter referred to as the IS-856 standard. This HDR system is based on a 
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communication system disclosed in application serial number 08/963,386, entitled 
"METHOD AND APPARATUS FOR HIGH RATE PACKET DATA 
TRANSMISSION," filed November 3, 1997, now U.S. Patent No. 6,574,211, issued on 
June 3, 2003, assigned to the assignee of the present invention. The HDR 
communication system defines a set of data rates, ranging from 38.4 kbps to 2.4 Mbps, 
at which an access point (AP) may send data to a subscriber station (access terminal, 
AT). Because the AP is analogous to a base station, the terminology with respect to 
cells and sectors is the same as with respect to voice systems. 

[0007] In a multiple-access communication system, communications between users are 

conducted through one or more base stations. A first user on one subscriber station 
communicates to a second user on a second subscriber station by transmitting data on a 
reverse link to a base station. The base station receives the data and can route the data 
to another base station. The data is transmitted on a forward link of the same base 
station, or the other base station, to the second subscriber station. The forward link 
refers to transmission from a base station to a subscriber station and the reverse link 
refers to transmission from a subscriber station to a base station. Likewise, the 
communication can be conducted between a first user on one subscriber station and a 
second user on a landline station. A base station receives the data from the user on a 
reverse link, and routes the data through a public switched telephone network (PSTN) to 
the second user. In many communication systems, e.g., IS-95, W-CDMA, IS-2000, the 
forward link and the reverse link are allocated separate frequencies. 

[0008] When a subscriber station travels outside the boundary of the base station with 

which the subscriber station currently communicates, it is desirable to maintain the 
communication link by transferring the call to a different subscriber station. The 
method and system for providing a communication with a subscriber station through 
more than one base station during the soft handoff process are disclosed in U.S. Patent 
No. 5,267,261, entitled "MOBILE ASSISTED SOFT HANDOFF IN A CDMA 
CELLULAR TELEPHONE SYSTEM," assigned to the assignee of the present 
invention. The method and system for providing a softer handoff is described in detail 
in U.S. Patent No. 5,933,787, entitled "METHOD AND APPARATUS FOR 
PERFORMING HANDOFF BETWEEN SECTORS OF A COMMON BASE 
STATION," assigned to the assignee of the present invention. Using these methods, 
communication between the subscriber stations is uninterrupted by the eventual handoff 
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from an original base station to a subsequent base station. This type of handoff may be 
considered a "soft" handoff in that communication with the subsequent base station is 
established before communication with the original base station is terminated. When 
the subscriber unit is in communication with two base stations, the subscriber unit 
combines the signals received from each base station in the same manner that multipath 
signals from a common base station are combined. 
[0009] In accordance with the above-cited inventions, each base station transmits a pilot 

signal of a common PN spreading code offset in code phase from pilot signals of other 
base stations. A subscriber station assisted soft handoff operates based on the pilot 
signal strength detected by the subscriber station. To streamline the process of 
searching for pilots, four distinct sets of pilot offsets are defined: the Active Set, the 
Candidate Set, the Neighbor Set, and the Remaining Set. The Active Set identifies the 
base station(s) or sector(s) through which the subscriber station is communicating. The 
Candidate Set identifies the base station(s) or sector(s) for which the pilots have been 
received at the subscriber station with sufficient signal strength to make them members 
of the Active Set, but have not been placed in the Active Set by the base station(s). The 
Neighbor Set identifies the base station(s) or sector(s), which are likely candidates for 
the establishment of communication with the subscriber station. The Remaining Set 
identifies the base station(s) or sector(s) having all other possible pilot offsets in the 
current system, excluding those pilot offsets currently in the Active, the Candidate and 
Neighbor sets. 

[0010] The subscriber station is provided with a list of PN offsets corresponding to base 

stations of neighboring cells. In addition, the subscriber station is provided with a 
message which identifies at least one pilot corresponding to a base station to which the 
subscriber station is to communicate through. These lists are stored at the subscriber 
station as a Neighbor Set and an Active Set of pilots, and are updated as conditions 
change. 

[0011] When communication is initially established, a subscriber unit communicates 

through a first base station and the Active Set contains only a pilot signal of the first 
base station. The subscriber unit monitors pilot signal strength of the base stations of 
the Active Set, the Candidate Set, the Neighbor Set, and the Remaining Set. When a 
pilot signal of a base station in the Neighbor Set or Remaining Set exceeds a 
predetermined threshold level (T_ADD), the pilot signal identifier is added to the 
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Candidate Set. The subscriber unit communicates a Power Strength Measurement 
Message (PSMM) to the first base station identifying the new base station. A system 
controller decides whether to establish communication between the new base station and 
the subscriber unit, and communicates the decision in a Handoff Direction Message 
(HDM). The message identifies the pilots of the Active Set which correspond to base 
stations through which the subscriber station is to communicate. The system controller 
also communicates information to each base station corresponding to a new pilot in the 
Active Set which instructs each of these base stations to establish communications with 
the subscriber station. The subscriber station communications are thus routed through 
all base stations identified by pilots in the subscriber station Active Set. 
[0012] When the subscriber unit is communicating through multiple base stations, it 

continues to monitor the signal strength of the base stations of the Active Set, the 
Candidate Set, the Neighbor Set, and the Remaining Set. Should the signal strength 
corresponding to a base station of the Active Set drop below a predetermined threshold 
(T_DROP) for a predetermined period of time (T_TDROP), the subscriber unit 
generates and transmits a message to report the event. The system controller receives 
this message through at least one of the base stations with which the subscriber unit is 
communicating. The system controller may then decide to terminate communications 
through the base station whose pilot signal strength as measured at the subscriber station 
is below the TJDROP. 

[0013] The system controller upon deciding to terminate communications through a 

base station generates a new message identifying the pilots of the Active Set to which 
the subscriber station is to communicate through. In this message, which identifies 
pilots of the Active Set, the pilot of the base station to which communications with the 
subscriber station are to be terminated is not identified. The system controller also 
communicates information to the base station not identified in the Active Set to 
terminate communications with the subscriber station. The subscriber station, upon 
receiving the message identifying pilots of the Active Set, discontinues processing 
signals from the base station whose pilot is no longer in the Active Set. The subscriber 
station communications are thus routed only through base stations identified by pilots in 
the subscriber station Active Set. In the case where there were previously more than 
one pilot identified in the Active Set and now only one, the subscriber station 
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communicates only to the one base station corresponding to the pilot identified in the 
subscriber station Active Set. 
[0014] The above-described wireless communication service is an example of a point- 

to-point communication service. In contrast, broadcast services provide central station- 
to-multipoint communication service. The basic model of a broadcast system consists 
of a broadcast net of users served by one or more central stations, which transmit 
information with a certain contents, e.g., news, movies, sports events and the like to the 
users. Each broadcast net user's subscriber station monitors a common broadcast 
forward link signal. Because the central station fixedly determines the content, the users 
are generally not communicating back. Examples of common usage of broadcast 
services communication systems are TV broadcast, radio broadcast, and the like. Such 
communication systems are generally highly specialized purpose-build communication 
systems. With the recent, advancements in wireless cellular telephone systems there has 
been an interest of utilizing the existing infrastructure of the mainly point-to-point 
cellular telephone systems for broadcast services. (As used herein, the term "cellular" 
systems encompasses communication system utilizing both cellular and PCS 
frequencies.) 

[0015] Although the described handoff method for subscriber units acting as point-to- 

point units described above could be applied to broadcast systems, because in a 
broadcast system, large number of subscribers monitor a common broadcast forward 
channel, a handoff based on base station-subscriber station signaling message exchange 
would result in a high signaling load. Furthermore, as described in the above-cited 
patents nos. 5,267,261, and 5,933,787, the transmissions received simultaneously by a 
subscriber station during handoff are synchronized at the transmitting base stations. 
Because broadcast transmission is intended for many subscriber stations, the base 
station cannot synchronize transmission for each subscriber station desiring to handoff. 
Based on the foregoing, there is a need in the art for a system and method for handoff in 
such a broadcast communication system. 

SUMMARY 

[0016] Embodiments disclosed herein address the above-stated needs by providing a 

method for autonomous handoff in a broadcast communication system, by receiving at a 
subscriber station a broadcast channel transmitted through a first sector, measuring at 
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the subscriber station a quality metric of a forward link transmitted by sectors, 
identifying at the subscriber station at least one sector, different from the first sector, for 
which said measured quality metric exceeds a first pre-determined threshold; and 
combining at the subscriber station broadcast channels received from the first sector and 
said at least one identified sector. 

[0017] In another aspect, the above-stated needs are addressed by providing method for 

a set management in a broadcast communication system, comprising providing to a 
subscriber station a first list identifying a first set of sectors; measuring at the subscriber 
station a quality metric of a forward link transmitted by each identified sector; removing 
from said first list at the subscriber station an identifier of a sector said measured quality 
metric of which exceeds a first predetermined level; and placing the identifier of the 
sector into a second list at the subscriber station. 

[0018] In another aspect, the above-stated needs are addressed by providing method for 

method for transitioning a subscriber station from an area covered by a first sector into 
an area covered by a different sector in a broadcast communication system, comprising 
determining at the subscriber station a configuration of a broadcast channel transmitted 
by a second sector; and transitioning from the coverage area covered by the first sector 
in accordance with said determined configuration of the broadcast channel transmitted 
by the second sector. 



BRIEF DESCRIPTION OF THE DRAWINGS 
[0019] FIG. 1 illustrates conceptual block diagram of a High-Speed Broadcast Service 

communication system; 

[0020] FIG. 2 illustrates concept of soft-handoff groups in a broadcast communication 

system; 

[0021] FIG. 3 illustrates an embodiment of signaling pertaining to the changes in a 

pilot's strength and the pilot's membership in the various sets for subscriber assisted 
handoff; 

[0022] FIG. 4 illustrates an embodiment of signaling pertaining to the changes in a 

pilot's strength and the pilot's membership in the various sets in autonomous handoff; 
and 

[0023] FIG. 5 illustrates an alternative mode, in which a pilot may be added to the 

Active Set for subscriber assisted handoff. 
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DETAILED DESCRIPTION 

Definitions 

[0024] The word "exemplary" is used herein to mean "serving as an example, instance, 

or illustration." Any embodiment described herein as "exemplary" is not necessarily to 
be construed as preferred or advantageous over other embodiments. 

[0025] The terms point-to-point communication is used herein to mean a 

communication between two subscriber stations over a dedicated communication 
channel. 

[0026] The terms group service, point-to-multipoint communication, push-to-talk, or 

dispatch service are used herein to mean a communication wherein a plurality of 
subscriber stations are receiving communication from, typically, one subscriber station. 

[0027] The term packet is used herein to mean a group of bits, including data (payload) 

and control elements, arranged into a specific format. The control elements comprise, 
e.g., a preamble, a quality metric, and others known to one skilled in the art. Quality 
metric comprises, e.g., a cyclical redundancy check (CRC), a parity bit, and others 
known to one skilled in the art. 

[0028] The term access network is used herein to mean a collection of base stations 

(BS) and one or more base stations' controllers. The access network transports data 
packets between multiple subscriber stations. The access network may be further 
connected to additional networks outside the access network, such as a corporate 
intranet or the Internet, and may transport data packets between each access terminal 
and such outside networks. 

[0029] The term base station is used herein to mean the hardware with which subscriber 

stations communicate. Cell refers to the hardware or a geographic coverage area, 
depending on the context in which the term is used. A sector is a partition of a cell. 
Because a sector has the attributes of a cell, the teachings described in terms of cells are 
readily extended to sectors. 

[0030] The term subscriber station is used herein to mean the hardware with which an 

access network communicates. A subscriber station may be mobile or stationary. A 
subscriber station may be any data device that communicates through a wireless channel 
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or through a wired channel, for example using fiber optic or coaxial cables. A 
subscriber station may further be any of a number of types of devices including but not 
limited to PC card, compact flash, external or internal modem, or wireless or wireline 
phone. A subscriber station that is in the process of establishing an active traffic 
channel connection with a base station is said to be in a connection setup state. A 
subscriber station that has established an active traffic channel connection with a base 
station is called an active subscriber station, and is said to be in a traffic state. 

[0031] The term physical channel is used herein to mean a communication route over 

which a signal propagates described in terms of modulation characteristics and coding. 

[0032] The term logical channel is used herein to mean a communication route within 

the protocol layers of either the base station or the subscriber station. 

[0033] The term communication channel/link is used herein to mean a physical channel 

or a logical channel in accordance with the context. 

[0034] The term reverse channel/link is used herein to mean a communication 

channel/link through which the subscriber station sends signals to the base station. 

[0035] A forward channel/link is used herein to mean a communication channel/link 

through which a base station sends signals to an subscriber station. 

[0036] The term soft handoff is used herein to mean a communication between a 

subscriber station and two or more sectors, wherein each sector belongs to a different 
cell. The reverse link communication is received by both sectors, and the forward link 
communication is simultaneously carried on the two or more sectors' forward links. 

[0037] The term softer handoff is used herein to mean a communication between a 

subscriber station and two or more sectors, wherein each sector belongs to the same cell. 
The reverse link communication is received by both sectors, and the forward link 
communication is simultaneously carried on one of the two or more sectors' forward 
links. 

[0038] The term erasure is used herein to mean failure to recognize a message. 

[0039] The term dedicated channel is used herein to mean a channel modulated by 

information specific to an individual subscriber station. 
[0040] The term common channel is used herein to mean a channel modulated by 

information shared among all subscriber stations. 

Description 
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[0041] As discussed a basic model of a broadcast system comprises a broadcast net of 

users, served by one or more central stations, which transmit information with a certain 
contents, e.g., news, movies, sports events and the like to the users. Each broadcast net 
user's subscriber station monitors a common broadcast forward link signal. FIG. 1 
illustrates conceptual block diagram of a communication system 100, capable of 
performing High-Speed Broadcast Service (HSBS) in accordance with embodiments of 
the present invention. 

[0042] The broadcast content originates at a content server (CS) 102. The content 

server may be located within the carrier network (not shown) or outside Internet (IP) 
104. The content is delivered in a form of packets to a broadcast packet data-serving 
node (BPDSN) 106, The term BPSDN is used because although the BPDSN may be 
physically co-located or be identical to the regular PDSN (not shown), the BPSDN may 
be logically different from a regular PDSN. The BPDSN 106 delivers the packets 
according to the packet's destination to a packet control function (PCF) 108. The PCF 
is a control entity controlling function of base stations 110 for the HSBS and any 
general packet data services, as a base station controller is for regular voice services. To 
illustrate the connection of the high level concept of the HSBS with the physical access 
network, FIG. 1 shows that the PCF is physically co-located or even identical, but 
logically different from a base station controller (BSC). One of ordinary skills in the art 
understands that this is for a pedagogical purposes only. The BSC/PCF 108 provides 
the packets to base stations 110. The communication system 100 enables the HSBS by 
introducing a forward broadcast shared channel 112 (F-BSCH) transmitted by base 
stations 110. The F-BSCH 112 need not be transmitted from every base station 110. A 
F-SBCH is capable of high data rates that can be received by a large number of 
subscriber stations. The term forward broadcast shared channel is used. 

[0043] The F-BSCH may be monitored by a large number of subscribers 114. 

Consequently, the base station-subscriber station signaling message based handoff is not 
efficient in a HSBS because such a handoff results in a high signaling load and may not 
be feasible since it is a fixed broadcast transmission not tailored for a particular 
subscriber station. On the other hand, because of the high power demand for 
transmission of the common broadcast forward channel, there are only few common 
broadcast forward channel on a given CDMA carrier, which makes autonomous soft and 
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softer handoff without the base station-subscriber station signaling message exchange 
practical. 

[0044] Therefore, instead of exchanging messages between a base station and a 

subscriber station desiring to handoff, the information regarding broadcast transmission 
in neighbor base stations is announced by overhead messages on each channel F-BSCH 
in each base station. Because a subscriber may soft combine the only synchronous 
transmissions, a Broadcast Service Parameters Message transmitted in each base station 
will list the identities of base stations that are part of this sector's soft handoff (SHO) 
group for each supported F-BSCH. The method and system for signaling, including 
both mentioned embodiments is described in detail in U.S. Patent Application Serial 
No. 09/933,914, entitled "METHOD AND APPARATUS FOR BROADCAST 
SIGNALING IN A WIRELESS COMMUNICATION SYSTEM," filed August 20, 
2001, assigned to the assignee of the present invention. As used herein a SHO group 
means a group of all base station transmitting the Common Broadcast Forward Link 
synchronously. FIG. 2 illustrates two SHO groups, SHO Group 1 202 comprising BSi, 
BS 2 , and BS 3 , and SHO Group 2 202 comprising BS 4 , BS 5 , BS 6 , and BS 7 . 

[0045] Referring to FIG. 2, if a subscriber station crosses boundaries from a coverage 

area of SHO Group 1 202 to a coverage area of SHO Group 2 202, a hard handoff is 
required. The term hard handoff as used here means that monitoring of a first channel is 
discontinued before monitoring of the second channel begins ("break before make"). 
On the other hand, if a subscriber station monitors transmissions from a BS7 and enters 
a coverage area of a new base station, e.g., BS 6 , because both base stations are in the 
same SHO group the subscriber can monitor the F-BSCH transmission from the base 
stations before stop listening to the F-BSCH transmission from the BS 7 . 

Autonomous Soft Handoff 

[0046] In one embodiment of the current invention, a subscriber station uses a quality 

metric of a forward link for decision, which F-BSCH to monitor. The quality metric 
may comprise, e.g., pilot signal strength, bit-error-rate, packet-error-rate, and other 
quality metrics known to one of ordinary skills in the art. To streamline the decision 
process, several distinct sets of pilot offsets and rules from transitioning among the sets 
are defined as discussed in detail below. For the ease of explanation of essential 
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concepts of the various embodiments, the following discussion uses all sets, i.e., Active 
Set, the Candidate Set, and the Neighbor Set, and the Remaining Set. When the 
subscriber stations subscribed to HSBS services acquires a sector, it decodes a message, 
which provides the subscriber station with a list of identities of sectors that are part of 
the sector's SHO group for each supported F-BSCH. In accordance with one 
embodiment, the list is provided in a Broadcast Service Parameters Message transmitted 
in each sector. In accordance with another embodiment, the list is provided in existing 
overhead messages. The subscriber station initially assigns identifiers of sectors in the 
provided list into a Neighbor Set. The subscriber station monitors the signal strength of 
the sectors in the Neighbor Set, and assigns identifiers of the pilot signal into the Active 
Set, the Candidate Set, the Neighbor Set, in accordance with the monitored signal 
strength. As the subscriber station moves around, the subscriber station may update the 
overhead parameters of the BSg simultaneously. The Broadcast Service Parameters 
Message from the new sector may indicate additional members and delete some 
members of the SHO groups relative to the information in the old sector Broadcast 
Service Parameters Message. Therefore, while the Broadcast Service Parameters 
Message from the BS6 (BSPM6) contained members {BS4, BS5, BS7}, the Broadcast 
Service Parameters Message from the BS7 (BSPM7) contains only members {BS4, BS6}. 
The subscriber station thus places certain sectors to a Remaining Set. 
[0047] The advantage of a soft handoff is that a subscriber station may combine 

synchronous transmission of multiple sectors, subject to subscriber station capabilities, 
e.g., number of receiver fingers, processing power, and other known to one of ordinary 
skills in the art. Consequently, when the subscriber station decides to monitor an HSBS 
channel modulating a F-BSCH, assuming that the Active Set contains more than one 
pilot signal identifiers, the subscriber station may select to combine the F-BSCH from 
the sectors, the pilot signal identifiers of which belong to the Active Set, and have the 
highest signal strength. The subscriber station then tunes to the frequency transmitted 
by the sectors, modulated by the selected F-BSCH that is modulated by the HSBS 
channel. The subscriber station continues monitoring pilot signal strength of the sectors 
in the Active Set, the Candidate Set, the Neighbor Set, and the Remaining Set. When a 
pilot signal of a second sector in the Neighbor Set or Remaining Set qualifies for 
transition to the Active Set, the subscriber station adds the pilot signal's identifier to the 
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Active Set. Thus, the subscriber station monitors the F-BSCH transmitted by only the 
sectors identified by pilots in the subscriber station Active Set. 
[0048] While the subscriber station is monitoring the F-BSCH transmitted by multiple 

sectors, the subscriber station continues to measure the signal strength of the sectors of 
the Active Set, the Candidate Set, the Neighbor Set, and the Remaining Set. Should the 
signal strength of a pilot signal corresponding to a sector of the Active Set disqualify the 
pilot signal from being a member of the Active Set, the subscriber station may decide to 
remove the pilot signal identifier from the Active Set. If the subscriber station monitors 
the F-BSCH transmitted through the sector, the subscriber station then terminates 
monitoring the F-BSCH transmitted. In the case where there were previously more than 
one pilot identified in the Active Set and now only one, the subscriber station monitors 
only the one sector corresponding to the pilot signal, and identifier of which belongs to 
the Active Set. 

Pilot Set Management 

[0049] As discussed above, as the subscriber station assisted soft and softer handoff as 

described in the above-referenced patents nos. 5,267,261, and 5,933,787, the 
autonomous soft handoff of the present invention utilizes a concept of pilot sets. In 
accordance with the above-referenced patents nos. 5,267,261, and 5,933,787, the sector- 
subscriber station signaling assisted with pilot Set management. However, the 
autonomous soft handoff in accordance with embodiments of the invention does not 
utilize such a signaling, therefore, a different method of set management is needed. To 
better understand concepts of set management, the set management in accordance with 
the above-referenced patents nos. 5,267,261, and 5,933,787 is reviewed, and then 
embodiments in accordance with the present invention are described. 

[0050] FIG. 3 illustrates an embodiment of the signaling pertaining to the changes in a 

pilot's strength and the pilot's membership in the various sets during a subscriber 
assisted handoff. In FIG, 3, before time to, the pilot P A is in the Neighbor Set with a 
rising signal strength as measured by the subscriber station's searcher receiver. 
However, the pilot signal strength is below the threshold T_ADD, which would qualify 
the pilot to enter the Candidate Set. The subscriber station control processor makes a 
decision to place a non-Active or non-Candidate Set member in the Candidate Set when 
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the measured pilot exceeds the threshold value T_ADD, an event to which the 
subscriber station control processor generates and transmits a PSMM. 
[0051] At time to the pilot Pa signal strength as measured by the searcher receiver 

exceeds the value T_ADD. The subscriber station control processor compares the 
measured value with the T_ADD value and determines that the T_ADD value has been 
exceeded. The subscriber station control processor thus generates and transmits a 
corresponding PSMM. 

[0052] It should be noted that the searcher may detect several multipath versions of 

pilot P A , which may be time-shifted from one another by several chips. The sum of all 
detected usable multipath versions of the pilot may be used for identifying the strength 
of the pilot. 

[0053] The decision for placing a Candidate Set member into the Active Set is made by 

the system controller. For example, when the measured Candidate pilot is of a signal 
strength which exceeds the signal strength of one other Active Set member pilot by a 
predetermined value it may join the Active Set. However there may be limits placed on 
the number of Active Set members. Should the addition of a pilot to the Active Set 
exceed the Active Set limit, the weakest Active Set pilot may be removed to another set. 

[0054] Once a decision is made by the system controller that a pilot should enter the 

Active Set, a Handoff Direction Message is sent to the subscriber station, all sectors that 
have a traffic channel assigned to the subscriber station, which includes the pilot P A in 
the Active Set. In FIG. 3 at time ti the Handoff Direction Message is received at the 
subscriber station where the identified pilots, including pilot P A , are used to demodulate 
received signals from the sector from which pilot P A was transmitted and/or from 
another sector. Once a pilot is identified in the Handoff Direction Message, one version 
or multipath versions of the information signals if present corresponding to the 
identified pilot from the same sector may be demodulated. The signals ultimately 
demodulated may therefore be transmitted from one or more sector and may be 
multipath versions thereof. During the soft handoff the subscriber station diversity 
combines at the received signals at the symbol level. Therefore, all sectors participating 
in the soft handoff must transmit identical symbols, except for closed loop power 
control subchannel data as discussed later herein. 

[0055] In FIG. 3 between the times tj and t 2 the pilot P A falls in signal strength to where 

at time t 2 the signal strength drops below a predetermined threshold value T_DROP. 
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When the signal strength of a pilot drops the value TJDROP for a predetermined period 
of time, the subscriber station control processor again generates and transmits, at time t3, 
a PSMM. 

[0056] In response to this PSMM, the system controller generates a Handoff Direction 

Message that is sent to the subscriber station, by all sectors having a traffic channel 
assigned to the subscriber station, which no longer includes the pilot P A in the Active 
Set. At time U the Handoff Direction Message is received at the subscriber station for 
removing the pilot PA from the Active Set, for example to the Neighbor Set. Once 
removed from the Active Set this pilot is no longer used for signal demodulation. 

[0057] As well known to one of ordinary skills in the art, a spread spectrum 

communication system is interference limited. In subscriber station assisted handoff, 
the Candidate Set serves the purpose of keeping the pilot signal identifier in a 
convenient place for quick access, and the search frequency for the pilot signals in the 
Candidate Set is higher than the search frequency for the pilot signals in the Neighbor 
Set. Therefore, the effect of a delay between the PSMM and the HDM was minimized 
because upon receiving the HDM, the subscriber could quickly place the pilot signal 
into Active Set and start traffic channel combining, which improved signal-to- 
interference-and-noise-ratio (SINR). However, in autonomous handoff, the subscriber 
can change the search frequency and start traffic channel combining without the delay. 
Consequently, in one embodiment of the present invention, the Candidate Set is 
eliminated from the four distinct sets of pilot offsets. Thus, if a pilot strength exceeds a 
first threshold T_ADDi at time t 0 , the pilot is promoted from the Neighbor Set directly 
to the Active Set. One of ordinary skills in the art recognizes methods of promoting a 
pilot from a Neighbor Set are equally applicable for promoting a member form the 
Remaining set. 

[0058] In accordance with another embodiment of the present invention, the Candidate 

Set is retained. Referring to FIG. 4, the transition from a Neighbor Set to a Candidate 
Set occurs at time to, when a pilot strength exceeds a first threshold T_ADD]. The pilot 
signal is then observed, and in accordance with one embodiment promoted from the 
Candidate Set to the Active Set when the pilot strength exceeds a second threshold 
T_ADD2 at time [[ti]] In accordance with another embodiment, a timer for the pilot 
is started at time to. If the pilot remains in the Candidate Set for the timer interval 
(T_TADD), the pilot is promoted to the Active Set. If the pilot is removed from the 
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Candidate Set before the T_TADD, the timer is stopped. Thus, the pilot signal is 
promoted only if the pilot signal strength increases or is stable. 
[0059] An alternative mode, in which a pilot may be added to the Active Set, is 

illustrated in reference to FIG. 5. Referring to FIG. 5, the strength of a pilot signal 
rises above members of the Active Set. When the signal strength of a pilot signal 
exceeds pilot signal strength of a pilot of an Active Set by at least T_COMP dB, the 
subscriber reports that event to the sector. In FIG. 5, pilots Pi, P2 and P3 are members 
of the Active Set while pilot P3 is initially a member of another set such as the Neighbor 
Set. 

[0060] Generally the number of Active Set members correspond to the number of data 

receivers available, however the Active Set may be of a greater number of pilots. The 
subscriber station is therefore permitted to select from the Active Set member pilots 
those of greatest signal strength for demodulation of the corresponding data signals. 
One of ordinary skills in the art understends that one or more pilots of the Active sets 
may have multipath propagations of the same sector or sector transmitted pilot as 
received at the subscriber station. In the case of multipath propagations, the subscriber 
station again selects signals for demodulation corresponding to those multipath versions 
of the pilots identified in the Active Set pilots of greatest signal strength. Therefore the 
actual sector signals demodulated by the subscriber station may be from different 
sectors or from a same sector. 

[0061] At time to the pilot P 0 as measured by the searcher receiver and compared with 

the value T_ADD by the subscriber station control processor is determined to be greater 
than the value T_ADD. As discussed above, this event results in the subscriber station 
control processor generating a PSMM, which is transmitted by the subscriber station to 
a sector for relay to the system control processor. The subscriber station also adds the 
pilot P 0 to the Candidate Set. 

[0062] At time ti the pilot P 0 exceeds pilot Pi by a value greater than the value 

T_COMP. The subscriber station control processor generates another PSMM, which is 
transmitted by the subscriber station to a sector for relay to the system control processor. 
It should be noted that only pilots that are already members of the Candidate Set are 
compared to Active Set members using the T_COMP criteria. Since the pilot P 0 has 
exceed the pilot Pi by the value T_COMP, the system controller may begin setting up a 
modem at another sector or sector for communicating with the subscriber station. 
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However if the pilot is not of another sector or sector, no setup is necessary. In either 
case the system controller would then communicate a Handoff Direction Message to the 
subscriber station including the pilot if not already an Active Set member. 
[0063] The procedure is similar as pilot P 0 grows stronger. At time t 2 the pilot Po has 

grown stronger than the next strongest pilot P 2 by a value greater than the value 
T_COMP. Consequently, the subscriber station control processor generates another 
PSMM, which is transmitted by the subscriber station to a sector for relay to the system 
control processor. Since the pilot Po has exceed the pilot P 2 by the value T_COMP, the 
system controller may add the pilot to the Active Set as discussed above if not yet 
already done. 

[0064] In subscriber assisted handoff, the addition of strong pilot to the Active Set via 

the T_COMP method served the purpose to quickly add a pilot with a fact increasing 
signal strength to the Active Set. As discussed, a base station controller had discretion 
to promote a pilot from a Candidate Set to the Active Set. If the sector decided not to 
promote the pilot to the Active Set, and the pilot signal strength kept rising, the sector 
transmitting the pilot signal became an interferer. To prompt the base station controller 
to act, the new PSMM in accordance with the T_COMP method was generated. 
However, in autonomous handoff, when the subscriber station identifies a pilot with a 
fast increasing signal strength, the subscriber station can change the search frequency 
and start channel combining immediately. Consequently, in accordance with one 
embodiment of the present invention, the T_COMP method of adding pilot identifiers to 
an Active Set is not utilized. 

[0065] The size of the Active Set is limited. Therefore, a subscriber station may refuse 

to add an identifier of a pilot signal with sufficient signal strength into an Active Set 
when the Active Set is already full. If the pilot signal strength keeps rising, a sector 
transmitting the pilot signal became an interferer, and it may be advantageous to remove 
an identifier of a weaker pilot signal from the Active Set, add the identifier of the fast 
raising pilot, and start combining a signal from the sector. Therefore, in accordance 
with another embodiment of the present invention, the alternative mode of adding a 
pilot to the Active Set is retained. The method must be modified in accordance with the 
above-described embodiments of the present invention. 

[0066] Consequently, in accordance with the embodiment, in which the Candidate Set 

is eliminated, the subscriber station monitors whether a signal strength of a pilot, an 
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identifier of which is not a member of an Active Set, exceeds a pilot strength of a pilot 
an identifier of which is a member of the Active Set by a value of T_COMP a . Upon 
identifying such a pilot, the subscriber station makes a decision whether to add an 
identifier of the pilot to the Active Set. 

[0067] In accordance with the embodiment, in which the Candidate Set is retained, if 

the transition method to a Candidate Set utilizes the two thresholds T_ADDi, and 
T_ADD2, the identifier of a pilot will be added to the Candidate Set when the pilot 
signal strength exceeds T_ADD2 as dicussed. The subscriber station monitors whether a 
signal strength of a pilot, an identifier of which is a member of a Candidate Set, exceeds 
a pilot strength of a pilot an identifier of which is a member of the Active Set by a value 
of T_COMP a . Upon identifying such a pilot, the subscriber station makes a decision 
whether to add an identifier of the pilot to the Active Set. 

[0068] If the transition method to a Candidate Set utilizes the threshold T_ADDi, and 

an expiration of timer interval T__TADD, the subscriber station may decide to add the 
pilot to the Active Set, once the pilot signal strength exceeds the signal strength of a 
pilot with the weakest signal strength already in an Active set by the value of T_COMP, 
regardless of whether the timer interval T_TADD expired or not. 

[0069] The pilot is removed from the Active Set whenever the signal strength of the 

pilot is determined to be below T_DROP a a period exceeding T__TDROP a . 

Broadcast Service Handoff Control & Signaling 

[0070] Because of the potential mobility of subscriber stations or changing conditions 

of the F-BSCH, the subscriber station may need to handoff form a coverage area of a 
original sector to a coverage area of a second sector. The method of performing the 
handoff depends on a state of the subscriber station in the coverage area of the original 
sector and the configuration of the original and the second sectors. 

[0071] Upon a power-up, a subscriber station enters a system determination substate, in 

which the system upon which to perform an acquisition attempt is selected. In one 
embodiment, after having selected a system for system determination, the subscriber 
station transitions into a pilot acquisition sub-state, in which the subscriber station 
attempts to demodulate a pilot signal based on the acquisition parameters retrieved in 
the system determination sub-state. The subscriber station attempts to acquire a CDMA 
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pilot signal in accordance with the acquisition parameters. When the subscriber station 
detects a pilot signal with energy above a predetermined threshold value, the subscriber 
station transitions into a Sync channel acquisition sub-state and attempts acquisition of 
the Sync channel. Typically, the Sync channel as broadcasted by the sectors includes 
basic system information such as the system identification (SID) and the network 
identification (NID), but most importantly provides timing information to the subscriber 
station. The subscriber station adjusts the subscriber's station timing in accordance with 
the Sync channel information and then enters the subscriber station idle state. The 
subscriber station begins the idle state processing by receiving a channel provided by 
the system for overhead messages identified in the Sync channel message, and if a 
sector, which the subscriber station acquired supports multiple frequencies, both the 
subscriber station and the sector use a hash function to determine, which frequency to 
use for communication. The subscriber and sector then use the hash function, to 
determine a paging channel, which the subscriber monitors. In one embodiment, the 
hashing function accepts number of entities to hash, e.g., frequencies, paging channels, 
and the like and an international subscriber station identifier (IMSI) and outputs one 
entity. 

[0072] In the idle state the subscriber station can receive messages, receive an incoming 

call, initiate a call, initiate registration, or initiate message transmission. Furthermore, a 
subscriber subscribed to an HSBS service may monitor an HSBS channel modulating a 
F-BSCH. The frequency determined by the hash function may or may not be modulated 
by F-BSCH. Consequently, if a subscriber station desires to monitor an HSBS channel 
modulating a F-BSCH on a frequency different form the frequency determined by the 
hash function, it must re-tune to the frequency modulated by the F-BSCH. 

[0073] Based on the foregoing the subscriber station may be in the following states at 

the original sector: 

State 1: not monitoring F-BSCH, and tuned to the frequency determined by the hash 
function; 

State 2: not monitoring F-BSCH, and tuned to the frequency modulated by the F-BSCH 
different form the frequency determined by the hash function; and 

State 3: monitoring F-BSCH and, therefore, tuned to in the frequency modulated by the 
F-BSCH. 
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[0074] In accordance with one embodiment, the subscriber station determines the 

configuration of the second sector in accordance with a value of an HSBS neighbor 
configuration indicator (NGHBR_CONFIG_HSBS) transmitted by the current sector. 
Specific values of NGHBR_CONFIG_HS B S indicate, e.g., whether a HSBS 
configuration of the neighbor sector is known, whether the neighbor sector is 
transmitting the F-BSCH, whether the F-BSCH of the neighbor sector is being 
transmitted on the same frequency, whether the HSBS channels are synchronized, 
whether the same set of HSBS channels are being multiplexed in the same manner into 
the F-BSCH being transmitted in the neighbor sector, whether autonomous soft-handoff 
is allowed, and other configuration information known to one skilled in the art. In 
accordance with one embodiment, the NGHBR_CONFIG_HSBS is included in the 
Broadcast Service Parameters Message transmitted in the current sector. 

[0075] When the subscriber station makes a decision to handoff to a second sector, the 

subscriber station ascertains the NGHBR_CONFIG_HSBS for the second sector. The 
subscriber station then takes action in accordance with the value of the 
NGHBR_CONFIG__HSBS. Several scenarios in accordance with above-listed examples 
of NGHBR_CONFIG_HSBS values are discussed. One of ordinary skills in the art 
recognizes that the scenarios discussed are communication system implementation 
dependent. 

[0076] When the subscriber station is in state 1 or 2, the subscriber station is not 

concerned with the status of the F-BSCH. Consequently, the subscriber station receives 
a NGHBR_CONFIG_HSBS, and determines configuration parameters for the second 
sector. The subscriber station then performs idle handoff in accordance with an idle 
handoff method implemented in the communication system. In one embodiment, the 
idle handoff method uses the above-disclosed hashing methods to determine a 
frequency, the subscriber station tunes to and a paging channel the subscriber station 
starts monitoring. Alternatively, the subscriber station may choose to tune to the 
frequency modulated by the F-BSCH, even if the subscriber station is not interested in 
monitoring a HSBS channel at present, if sufficient information about the neighbor 
HSBS channels is available in the Broadcast Service Parameter Message of the current 
sector. 

[0077] The NGHBR_CONFIG_HSBS received by the subscriber station in state 1 or 2 

may indicate that configuration of the second subscriber station is unknown. In one 
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embodiment, the subscriber station handoffs to a sector, for which 
NGHBR_CONFIG_HS B S indicates that a configuration is known. Alternatively, the 
subscriber station attempts to find non-broadcast related neighbor information. For 
example, communication systems in accordance with IS-95 and IS-2000 standards 
provide a neighbor configuration identifier (NGHBR_CONFIG), which indicates 
neighbor information, e.g., number of frequency assignment and paging channels. One 
of ordinary skills in the art recognizes that other communication systems may provide 
similar information. Consequently, the subscriber station need not initiate the full 
initialization process as described above, but acquires a frequency and a paging channel 
of the neighbor sector using the above-described hashing method in accordance with the 
neighbor information. If such information is not found or is inconclusive, the subscriber 
station must enter initialization process. 

[0078] When a subscriber station in state 3 receives a NGHB R_CONFIG_HSB S 

indicating that a soft-handoff with the F-BSCH of the second sector is allowed, the 
subscriber station performs autonomous soft handoff if the subscriber station supports it. 
A soft handoff is allowed if both sectors belong to the same SHO group, the F-BSCH is 
being transmitted on the same frequency through both sectors, the same set of HSBS 
channels are being multiplexed identically onto the F-BSCH, and F-BSCH 
transmissions are synchronized. Alternatively, the subscriber station performs hard 
handoff in accordance with the described embodiments, acquires a new sector, and 
resumes monitoring the HSBS channel. 

[0079] When a subscriber station in state 3 receives a NGHBR_CONFIG__HSBS 

indicating that the HSBS channel is available in the second sector but the transmissions 
are not synchronized among the sector, the subscriber station performs hard handoff. 
Because the two broadcast channels are identical, the subscriber station transitions 
directly to the HSBS channel frequency of the second sector and resumes monitoring 
HSBS channel. If the subscriber station failed to acquire all necessary parameters from 
the NGHBR_CONFIG_HSBS, the subscriber station performs a hard handoff, to the 
second sector, acquires a frequency and a paging channel of the second sector using the 
above-described hashing method in accordance with the neighbor information, 
determines information about the HSBS channel from the Broadcast Service Parameters 
Message, tunes to the HSBS channel frequency, and resumes receiving the HSBS 
channel. 
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[0080] The subscriber station in state 3 receives a NGHBR_CONFIGJHSBS indicating 

that the HSBS channel is available in the second sector, but the configuration 
parameters of the F-BSCH are different, e.g., the F-BSCH of the second sector is being 
transmitted on different frequency, set of HSBS channels multiplexed onto the F-BSCH 
channel is not identical or is not multiplexed in the same manner. The subscriber station 
performs a hard handoff to the second sector, acquires a frequency and a paging channel 
of the second sector using the above-described hashing method in accordance with the 
neighbor information, determines information about the HSBS channel from the 
Broadcast Service Parameters Message, tunes to the HSBS channel frequency, and 
resumes receiving the HSBS channel. Alternatively, if the subscriber station can 
determine the difference, which can be remedied by an action of the subscriber station, 
e.g., all parameters are identical, except the frequency, the subscriber station may 
transition directly to the HSBS channel frequency of the second sector and resume 
monitoring HSBS channel. 

[0081] When a subscriber station in state 3 receives a NGHBR_CONFIG_HSB S 

indicating that the second sector is not transmitting a F-BSCH, in one embodiment, the 
subscriber station handoff to a sector transmitting a F-BSCH with a weaker, but 
acceptable, pilot signal. Alternatively, the subscriber station discontinues reception of 
the F-BSCH and performs idle handoff to the second sector in accordance with an idle 
handoff method implemented in the communication system. In one embodiment, the 
idle handoff method uses the above-disclosed hashing methods to determine a frequency 
the subscriber station tunes to and a paging channel the subscriber station starts 
monitoring. 

[0082] Subscriber station is in state 3, NGHBR_CONFIG_HSBS indicates that 

configuration of the second sector is unknown. In one embodiment, the subscriber 
station handoffs to a sector, for which NGHBR_CONFIGJHSBS indicates that a 
configuration is known, regardless of whether a F-BSCH is transmitted or not. 
Alternatively, the subscriber station attempts to find non-broadcast related neighbor 
information. For example, communication system in accordance with IS-95 and IS- 
2000 standards provide a NGHBR_CONFIG, which indicates neighbor information, 
e.g., number of frequency assignment and paging channels. One of ordinary skills in 
the art recognizes that other communication systems may provide similar information. 
Consequently, the subscriber station need not initiate the full initialization process as 
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described above, but acquires a frequency and a paging channel of the neighbor sector 
using the above-described hashing method in accordance with the neighbor information. 
If such information is not found or is inconclusive, e.g., unknown neighbors' 
configuration, the subscriber station must enter initialization process. Once the 
subscriber station acquires a new sector, the subscriber station can receive the Broadcast 
Service Parameter Message to determine availability of HSBS channels in that sector 
and tune to the appropriate frequency carrying the HSBS channel and resume receiving 
the HSBS channel. 



Traffic Channel Handoff 



[0083] Unlike the above-described embodiments, this embodiment contemplates a 

handoff for a subscriber station in the dedicated mode (e.g., in a voice call) on a traffic 
channel, while also monitoring a F-BSCH. In accordance with one embodiment of the 
present invention, the base station-subscriber station signaling assisted handoff is 
performed for the call. Furthermore, the handoff methods disclosed in the embodiments 
of the present invention are performed for the F-BSCH. The base station provides the 
subscriber station with a new pilot sets for the handoff on a traffic channel via a handoff 
direction messages. As discussed, the subscriber receives information about the pilot 
Sets via the Broadcast Service Parameter Message in accordance to one embodiment. 
However, the subscriber station is able to receives the Broadcast Service Parameter 
Message only in an idle state. 

[0084] Consequently, in accordance with one embodiment, the handoff direction 

message indicates the pilot sets for both the traffic channel and the F-BSCH. As 
discussed, SHO groups determine the Active Set for a F-BSCH. 

[0085] In accordance with another embodiment, no information pertaining to the F- 

BSCH is sent in the handoff direction message because the F-BSCH is not a dedicated 
channel. Rather, the F-BSCH SHO groups for each sector are sent via dedicated mode 
counterparts to overhead messages. 

[0086] Note that whether the F-BSCH is soft-combined or not depends on the SHO 

groups involved (as advertised by the Broadcast Service Parameters Message) and is 
not related to whether the dedicated traffic channel is being soft-combined or not. 
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[0087] One skilled in the art will appreciate that although the flowchart diagrams are 

drawn in sequential order for comprehension, certain steps can be carried out in parallel 
in an actual implementation. Furthermore, unless indicate otherwise, method steps can 
me interchanged without departing form the scope of the invention. 

[0088] Those of skill in the art would understand that information and signals may be 

represented using any of a variety of different technologies and techniques. For 
example, data, instructions, commands, information, signals, bits, symbols, and chips 
that may be referenced throughout the above description may be represented by 
voltages, currents, electromagnetic waves, magnetic fields or particles, optical fields or 
particles, or any combination thereof. 

[0089] Those of skill would further appreciate that the various illustrative logical 

blocks, modules, circuits, and algorithm steps described in connection with the 
embodiments disclosed herein may be implemented as electronic hardware, computer 
software, or combinations of both. To clearly illustrate this interchangeability of 
hardware and software, various illustrative components, blocks, modules, circuits, and 
steps have been described above generally in terms of their functionality. Whether such 
functionality is implemented as hardware or software depends upon the particular 
application and design constraints imposed on the overall system. Skilled artisans may 
implement the described functionality in varying ways for each particular application, 
but such implementation decisions should not be interpreted as causing a departure from 
the scope of the present invention. 

[0090] The various illustrative logical blocks, modules, and circuits described in 

connection with the embodiments disclosed herein may be implemented or performed 
with a general purpose processor, a digital signal processor (DSP), an application 
specific integrated circuit (ASIC), a field programmable gate array (FPGA) or other 
programmable logic device, discrete gate or transistor logic, discrete hardware 
components, or any combination thereof designed to perform the functions described 
herein. A general purpose processor may be a microprocessor, but in the alternative, the 
processor may be any conventional processor, controller, microcontroller, or state 
machine. A processor may also be implemented as a combination of computing 
devices, e.g., a combination of a DSP and a microprocessor, a plurality of 
microprocessors, one or more microprocessors in conjunction with a DSP core, or any 
other such configuration. 
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[0091] The steps of a method or algorithm described in connection with the 

embodiments disclosed herein may be embodied directly in hardware, in a software 
module executed by a processor, or in a combination of the two. A software module 
may reside in RAM memory, flash memory, ROM memory, EPROM memory, 
EEPROM memory, registers, hard disk, a removable disk, a CD-ROM, or any other 
form of storage medium known in the art. An exemplary storage medium is coupled to 
the processor such the processor can read information from, and write information to, 
the storage medium. In the alternative, the storage medium may be integral to the 
processor. The processor and the storage medium may reside in an ASIC. The ASIC 
may reside in a user terminal. In the alternative, the processor and the storage medium 
may reside as discrete components in a user terminal. 

[0092] The previous description of the disclosed embodiments is provided to enable any 

person skilled in the art to make or use the present invention. Various modifications to 
these embodiments will be readily apparent to those skilled in the art, and the generic 
principles defined herein may be applied to other embodiments without departing from 
the spirit or scope of the invention. Thus, the present invention is not intended to be 
limited to the embodiments shown herein but is to be accorded the widest scope 
consistent with the principles and novel features disclosed herein. 

[0093] A portion of the disclosure of this patent document contains material which is 

subject to copyright protection. The copyright owner has no objection to the facsimile 
reproduction by anyone of the patent document or the patent disclosure, as it appears in 
the Patent and Trademark Office patent file or records, but otherwise reserves all 
copyright rights whatsoever. 

[0094] WHAT IS CLAIMED IS: 



